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PREFACE 



This manual describes the functions and operations of the 
T-SQUARE 2D Drafting System which operates under 
the UCSD Pascal operating system utilizing the SIGGRAPH 
CORE- 79 compatible graphics extension package provided 
by TERAK. The system reouires a TERAK 8510/a processor* 
Houston Instruments or Summagraphics digitizer, Houston 
Instruments DMP-7 ll"xl7» Plotter and optionally a TERAK 
8^U expansion unit and Printer. The hardware and software 
nas. been integrated by T&W Systems, and is available from 
TERAKf or from sales agents or from T & W directly. 



For information about the operating software and the 
hardware see the following publications! 

Company Publication No. Description 



SOFTECH 
TERAK 

TERAK 
TERAK 



60-0046-001 

50-0000-001 
52-0002-001 



TERAK 52-0006-001 
HOUSTON INSTRUMENTS 
HOUSTON INSTRUMENTS 



UCSD Pascal version II .0 

UCSD PASCAL VI I. SIGGRAPH CQRE-79 

Graphics Release Guide 

Model 8510/a Installation Instruction* 

video Display and 24K Memory System 

User Reference Guide 

?,? 3 ?*2 Keyboard Specifications and Use 

HI Pad User Manual 

DMP-7 Plotter User Manual 



NOTES All above documentation is supplied with the turnkey 
T-SQUARE. 
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SECTION 1 - GENERAL INFORMATION 



1.1 SYSTEM INTRODUCTION 
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] 



The T-SQUARE 2D Drafting system i s designed to build up a 
symbolic drawing using a digitizer and Keyboard for 
. input, 3 graphics screen for review and editing the 
drawing, and an X-Y Plotter for Placing the drawing on 
bond, vellum or mylar. The system can be used to build 
««?*:• <o r. f \ ies) of complex symbols or figures from 
primitive objects and text and then to combine the cells 
into complete drawings* 

The-T-SQUARE - 2D Drafting System is designed to Produce 
high euality, high resolution drawings utilizing a low cost, 

thf rL«T 6 ?- UU ° n r! Bt r £C3n * whi « CR ^ This means that 
the resolution on the drawing iis better than the resolution 

2!L • - BC ??? n ; J hB 5Creen i5 «sed to roughly see how the 
drawing will look so the drawing can be edited. Innovative 
techniques are used throughout to accomplish the objective of 

»v^? S1Ve h }*5 QUSiity ° Ut ™ 1 from s low cost s *^em. Some 
examples include representing a wide variety of object text 
sizes byparellel lines while the actual text is displayed in 
a window, intricate drawings made up of cells of recognized 
Patterns, a window feature that allows creation and editing of 
. small Portion of the drawing J a shift and scale function that 
oii°M B r rKinS ° n * SmSli * 0rti0n ° f ih * ^ysical drawing at 

1*2 SYSTEM ORGANIZATION 

The 2D system is organized around a graphics file system. 
A designer using 2D can create graphics files, edit those 
™»f? f ?? ra ? thB fiies on the Graphics screen. When 
=^7 f^\ ih Vff Se 3 ^ es ^^ on the graphics screen can be 
sent to the Plotter, scaled or unsealed? shifted or unshifted. 

To start the system, the designer executes "2D". From there 
on, the functions of 2D are evoked by entering the key letter 
screen COm " ,3nd fr ° m the menu which spears at the to* of the 

Ihe IS 1 ™?!!? di f M ,! Ul if n,S the " iree " ° f ™» 8 nd B within 
inL syst -*m, shows the hierarchy of menus and serves as an 
index. Note that all menus are in alphabetical order. Please 
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CELL FILER DIG OBJECTS EXPANDS PLOT SEND TEXT QUIT 



read the notes accompanying the drawins* 

2D ( 3 > 

I 
I 
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VI 



EUS WINDOW 






J ADD ( 1 ) 

COPY GET ARC 

ERASE NAME DIMENSIONS 

IHAGE QUIT CIRCLE 

f I 

GUIDE SAME 

MOVE VIEWS 

HEW WHAT 
QUIT 



RECOVER 

SCALE 

VIEWS 



GUIDE 
LINE 

I 

I 

MOD 
POLYGON 
QUIT 
RECTANGLE 

« 

TRACKER 

i 

VIEWS 



MODIFY 
ADD 

f 

COPY 
HANDLE 
ERASE 
GUIDE 
LINESTYLE 
MOVE 
NAME 

I 
I 

QUIT 
RECOVER 
SCALE 



VIEWS 
WHAT 



<f> 



1(2) 

I 

I 

ADD 
COPY 
EDIT 
ERASE 
GUIDE 

! 
I 

SIZE 
MOVE 

t 

NAME 

I 
I 

QUIT 

1 

RECOVER 
SCALE 

» 

WHAT 



AMOUNT 
CENTER- 
ERASE 
FLIP 
GRID 
INVERSE 
LINESTYLE 
MIRROR 
NEWNAME 
REDRAW 

TEXT 
SELECT- 
ALL 
CELL 
DESELECT 
OBJECTS 
QUIT 



) 



Pane 
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NOTES*. 

(1) yhen "0" picked from main menu? system is automatically in "ADD" 

Use of commands ."MOD" or "ADD" switches from modify to Add. 
<2> System is automatically in "ADD" on first entry. 
(3) The digitizer can be used to select a choice from most of the menus. 

SimPly Place the digitizer cursor over the word on the menu? and 

pp4bb%> the button on the cursor* 
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1.3 BASIC COMPUTER CONCEPTS 

A computer receives information (input), processes the 
^ fo ™3tion, Snd Put£ oul the information (output). For 
the *D Drafting System, the- .computer uses data provided by 
the designer to produce a drawing. 

Data can be entered to a computer in various ways, the 
2D Drafting System is designed to utilize a digitizer for 

that m ree , Q rde tL^i T^T- * f* ili2er is •» electronic device 
that records the X-Y location of a Point. This way, the designer 
can use the medium of input most familiar rather than a dCS1 ^ er 
typewriter keyboard. The keyboard is used for a few 'commands' 
to the computer, as well. commands 

After input, the information is stored on a removable 
recording media called a ' f loppy' disk. A floppy disk is 
a thin Piece of mylar encased in a protective p-sper 
Jacket with a surface that can be magnetised to represent 

The computer can Process the data stored on the floppy 
disk to produce various output. Data can be output by 
displaying it on a screen, writing on the surface of 
snolher floppy (copying the floppy), Printing on a 
typewriter device called a 'Printer' or by graphically 
drawing lines on a mechanical drafting machine caiJed a 
plotter. 

The T-SQUARE consists of 6 basic components! The display 
monitor ("CRT" or "screen"), the keyboard, the box-like 
device which houses the floppy disks and the computer, a 
digitizer, a printer and a Plotter as illustrated on the 
cover of this brochure. 

The display monitor is used to display both text and 
graphics. The keyboard is used for entering information 
into the computer. Information on these is available in 
the referenced manuals. 
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The rocker switches on the front of the box-like devices 
labeled 8510 control the computer* screen* keyboard snd 
digitizer , The printer has 3 separate on~off switch ss 
does the Plotter. 

To stsrt up the computer * switch on the rocker switches 
end printer snd plotter switches then mount the floppy 
disks in the slots ss indicsted with the Isbel up snd the 
recording window toward the beck of the box* The 
computer will automatically start up snd display further 
operating instructions on the screen. If it is necessary 
to restart the system* push the rocker switch st the top. 
This csuses the computer to restart without restarting 
the disk drives* etc. This method of restarting (celled 
'BOOTING' ) is much essier on the computer snd floppys 
then turning the power on 3nd off. 

Reasonable but not extraordinary csrs of floppys is 
reouired. Good practice is to keep the floppys away from 
extremes of heat and dust or scratchy materials. Do not 
put your fingers on the magnetic recording surfsce. Keep 
the floppys in the paper envelope and in a box when not 
in use. 
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1*4 UCSD PASCAL Operating Systen 



*4*1 introduction 

The UCSD PASCAL operating system is utilized by the 
T-SQUARE* The operating system was developed at the 
University of California at San Diego and is now 
distributed bn TERAK and SQFTEK* Detailed documentation 
is available from both these companies* Also* the 
documentation is supplied b^ T&U Systems with the turnkey 
T-SQUARE* 

When the T-SQUARE is 'BOOTED' the following UCSD command 

will BPPB^r at the top of the screen: 



Command* E<diti R<unr F<iler C<o»Pr L<ink* X(ecutei A< seem-f DC ©bug*? 



Welcome 
UCSD Pascal 
Current date is 



This is the main UCSD prompt line* The options off erred 
Br^ chosen by typing the upper-case letter preceding the 
left parenthesis* The most important commands bpb ECdiU 
F( ile? and X(ecute* 

M X H for X(ecute is typed wherever a T-SQUARE program is to 
be used* The program name is reouested by the following 
auery line* 



Execute what file? 



Type the Program name followed by <RETURN>* Incorrect 
spelling can be corrected by backspace prior to <RETURN>* 

1*4*2 UCSD File Management 

The designer can run the UCSD file management program 



F'aae 
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called Filer by twins the let lei- "F>. The Filer can 
(1 display, s list of naees of the files on a disk, 
(2) coeu files from one disK to another, (3) rename 
files, <4> remove files, (5) rearrange files and oheck 
for debased areas on the disk. The filer eromel line is 
u"in«" , -T"? OUlr " lU ° aU * rnale lines - Sui ^ bet U een h« 

jFiler! C(et, S< SV e, What, N<ew, ^77*77771(7,7777777717777701777777 
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[fri«r..B<ad-blk«, E<xt dir, KCrnch, N<ake, PCrefix, V< ois7~X<~sm7ne7 



Here is how to use the most important Filer commands. 
The others csn be found in the UCSD reference manual. 

1. Mate — Twins »D» Permits the designer to reset the 
date on the disk. Follow the Prompt instruction* 

~ fi^orTnl? ireC *r y "■ T * Fin * " E " f °ii°»ed by either 
J4 <RETURN> or *5 <RETURN> lists the names of all the 
Tiles end free areas on the disK (either *4 or #5) 
drawing both their Position and size in blocks. 

3. Transfer --Typing »T» Permits copying individual 

or to r rf f?ii!!h XOnB °f. files f ™» on. disk to another 
or to a different Position on the seme disk. It also 
permits copying the entire contents of one disk to 
another disk as is reeuired for backup. 

4. Remove — Typing -R- enables removing a file, ie to 
delete the frlename from the disk directory. 

"* ?H..° m- J KPin f " Z " 3ii ° WS the ^signer 'to initialize 
A n!u rfJ2 ° r ♦ x reini 4 tis J i2e teUan off) an old disk. 
A new disk must be initialized before it is first 
used. 

6. BCad ~ Taping »B" enters the bad block search mode, 
ine system will ask which volume. Answer #4 <RETURN> 
for the lower drive and #5 <RETURN> for the upper. 

7. K(rnch — Typing "K» enters the disk compression 
mode. This mode is used to collect all the free areas 
on the disk to one single area. A bad block search 
should be performed before this command. 
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1.4.3 The UCSD Editor 

The ECd.it option may be selected from the main UCSD 
prompt line to create or revise text files. Text files 
cen be crested by the designer to contsin any typed 
information snd then sent to the printer vis the PRINTOUT 
program described elsewhere. 

'To create a text file: type "E" to start the UCSD 
Editor. The following promptline will appear. 



! >EdiU ! 



No work file is present* File? 



This presents three options? enter the name of an 
existing text file which is. to be edited? create a new 
text file* or exit the editor by simultaneously pressing 
the 'ESC key and the 'RETURN' key* 

Typing <RETURN> creates a file* The editor can be u&®d 
for writing letters? memos* specifications* computer 
programs snd the like* 

Typing a filename followed by <RETURN> moves an existing 
text file into memory for editing* To edit the file 
"COMMAND 11 * for example* type the following? 



#51 COMMAND <RETURN> 



The main Edit command line will now BPP&ar at the top 
line of the screen* 

!>EdiU A(dJst* CCpyf Ddete* F< indi Knsrt* J(mP* R( Place* GKuit* X(chng* Z( sp 



A portion of the text file will be displayed on the 
screen* The cursor shows where the next change to the 
file can take place* 



P o-se 



The cursor can be moved by an* of the fol lowing Keys: 

TAB > 

BACKSPACE < 
RETURN 
SPACE. 

. 1. Cursor control arrows — The Keys with arrows move the 

H«i3 t h ln , ih % dir *S Uon lndi «^ on. space at a time? 
Hold the Key down for multiple moves* 

"' 2 3 ?li 5 rf CG . m ° V ! S the cursor 0"© space to the left. 
Hold the Key down for multiple moves. 

3. <TAB>, <SPACE>, and <RETURN> move the cursor toward 

the next tab Position. <TAB> moves it to the ne> t tab 

1 jlo*.-<SPAGE> / rov.* it by one sPace, <RE?URN> moves ?t 

J <?orwLS e n, ln h in ? ° f ^l neXt line » The Section 

Hn?rt ?sf ? b ^ ckw5 ^ d) depends on the set direction. 
Hold the Key down for multiple moves. 

J 4. To set direction for tabbing, enter ">- to move 

J forward and "<» to move backward. 

Keys described in 1. through 3. can be repeated. Type 
the number from the top of the Keyboard and then the Key. 
For example, -5BACKSPACE- will cause a bacKsPace of 5 
characters. 

The cursor can also be moved by the following: 
ir f. \™ P T Ty ^."f to enier this »«»«*•. After Prompt 

illV^f I !* fw io the besin "in^ of the file, 
type E to ^o to the end of the file, or type <ESC> 
to leave the mode. 
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Three commands are useful for changing text? Insert, 
Delete, and exchange. 

1# «5 S f[ l "" leXl H inserted in the file at the Position 
of the cursor. Type "I" and then the text. If 
inserting characters, note that the new characters 
will be inserted between the character where the 
cursor is and the preceding character. Type ^ETX'- to 
accept an insertion and <ESC> to abort the insertion. 
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2. Delete — The procedure for deleting text is similar 
to thst for inserting text. After typing "D", 
characters will be deleted by typing the space bar and 
lines will be deleted by typing <RETURN>. Type <"ETX> 
to accept 3 deletion and <ESC> to abort. 

3. exchange ~~ This command is used to replace characters 
with different characters* exchange only works within 
a line* Position the cursor to the beginning 
character to be replaced. Type <ETX> to accept an 
insertion and <ESC> to abort. 

Text created through Editor may be formatted using the 
Adoust command. The Adjust command is designed to make 
it easy to indent. Position the cursor at the line to be 
adjusted before entering the Adjust mode. The Adjust 
prompt line will ask for L to left adjust, R to right 
adjust* C for centering or arrows for moving the line a 
character at a time. Enter <ETX> to accept changes and 
exit the mode. 

To leave the Editor, type »Q» for emit. The Quit Prompt 
line will ask for "U" to save the workfile, "E" to exit 
without saving, "R" to go back to Editor, "hi" to write to 
a file to be named and then exit. 
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SECTION 2 SETTING UP A DISK 
2*1 Introduction 

To use the system, it is usually best for each designer to 
have e copy of the system and the designer's own files on 
his/her own diskette. This keeps the master intact and 
stives each designer flexibility. This section describes 
how to Met started by setting up the designer's disk. 

2.2 Procedure 

To Met started* Met the master copy of 2D Drafting from 
your supervisor and a good blank .diskette. Copy the 2D 
system to the blank diskette as described in Section 1 
under "FILER". Your new diskette will now contain all of 
the programs snd utilities you will reeuire to create snd 
plot your drawings and text. 

As your organization uses 2D, there will be a natural 
growth of the collection of graphics files. By cleverly 
naming files, it's rather easy to index the graphic files 
to the names. Then, in the future, to make a new drawing a 
suick scan of the index can lead a designer to a Past file 
which will aid in making a new drawing. Any existing 
graphics file can be transferred to the designer's new 
diskette without disturbing the master. This can lead to 
very rapid and efficient creation of graphics files and in 
fact, 15 the basis for the main productivity gains provided 
by any 2D drafting system. proviaeo . 
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SECTION 3.0 USE OF COHMANDS 
3*1 Introduction 



the next section, Ihe designer is ready in k!L Qe ksil m 
new graphics file th~ # f? • Z re ° du to beam cresting a 
IWTRnnnrTTnS I -J hB followi ^ Paragraphs in this 

the 2D Drafting system* At this Point the graphics h.,JJ»« 
xn^centrai memory is blenK snd ihe ^a.hics herein is """ 

Choose (KhJects from the main 2D menu by touching the 
letter on the Keyboard. You need noi. hi ♦ -»♦. » 

th D ibHbi. c».iniTE-» • . neeo n °t nit return* .just 

fnLlhe^e H^m^nHf ^01*1^^ ?*" ? h ° " 
crosshairs over the'^lSction/and'.res; th^buUonT* Th* 
system will automatically put you in *A< dcP oh J^?c v h<? 
can now draw a figure on the scree b» choo.?M L^of S 
Geometric Primitives such as ARC, BAND, CIRCLE? IK f/ 
make a mistake on an object, choose »£ od' 'or hit the Ljce 

STlE s 5 cre l e C n h arTre^re^nL^^ ffffi 8 -""" ^^2 
advance forward V^SfciS: »<»* hVou^X"^?"^ 
find the object you wish to modify. Then choose t£e 
appropriate function such as C<oPy or E( 5se nj ho 
digitizer to move it or copy it to Tdmlrlnt lolaUon. 

scaled and copied Just liKe graphics objects? ^ 

^«-*# t K r ' ^ nr reen iffi3 ** ° n the disK by choosing FCiler 
from the main 2D menu and S( ave the disk workfile ( NOTE' a 

?fii nln r i n * n fr,°I UP t0 8 chsrs - "»w ** used)? Now the 

referring L \Z m i*"" C *" b ! m ° Ved in legate by 

C<ell option X!.. C fh L nSme Snd USin * lhe ™.«»ds under 
ueu option from the main menu. 
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The VCiews choice from the any of the menus allows Ihe 
manipulation of the figure* s> such es taking a mirror 
image. The G<rid instruction under the VIEWS B,enu allows 
putting e ouadriile set of guidelines on the screen to 
provide for the lining up objects and figures. 

The PC lot instruction on the main menu sends the figure 
which is currently on the screen to the attached plotter* 

The SCend instruction on the main menu will send a 
facsimile of the screen to a Printer if the system is 
outfitted with a printer with a Graphics option. 

The Window function on the main menu allows "blowing up" s 
Portion of the figure shown on the screen, and showing that 
in a larger scale on the full screen for working Purposes. 

The ECxPand function on the main menu allows the designer 
to view the drawing at the original screen level at which 
he started* 

The following paragraphs give detailed descriptions of each 
of the commands in the 2D system. It is convenient to 
cross reference to the figure in 1,2. that is the index of 
menus and commands* as the following paragraphs are read. 

3.2 CELL 

3.2.1 Purpose 

The purpose of CELL is to allow moving* copying and 
otherwise manipulating large numbers of symbols at one 
time. CELLs are also useful for storing complex figures 
to be used as components of future drawings. 

3.2.2 Function Selection 

When a graphics file is returned to memory by executing the 
GCet command in the FCiler, all of the objects and text 
that were stored in the file are considered a "cell" by the 
<.B system. The collected objects and text can then be 
operated on as a unit through the cell commands. The NAME 
command under the OBJECTS menu can be used to include a 
primitive in a given cell name. More than one cell can 
exist at a time in memory. 
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Ail of the following commands can be exiled si any time by 
pressing the <ESC> key or the seouence <ESCXRET>, To 
envoke 3 command, Key a letter on the menu that is shown 
before the f>sren thesis, 

3.2.3 Dels Entry 

note; 



a 



Most options in the C<ell subprogram reouire the entry of 
cell name* This is necessary so thst the system Knows 
which cell to modify. Once the ceil name has been entered, 
the system will Perform the task. When the cell name is 
entered, the current cell name is changed to this name. If 
a cell needs to foe modified <C<opy, M< ove or SCcale), then 
a box that outlines the perimeter of the cell will blink. 
Use this box to modify the cell, i.e., to move a cell move 
the box with the cursor or to scale a cell scale the box 
with the cursor. 

Note also that any time a cell needs modification you must 
enter the cell's name. The system will write out the 
defaulted current cell name, end allow you to use this 
defaulted name or type in your own. If you wish to use the 
defaulted current cell name, then simply hit the <RET> key 
only at the time that you sre prompted to enter a cell 
name. 



C< opy. 

Enter the name of the cell you wish to copy ( <RET> only 
will default to the current cell name). To the Question 
"NEW CELL?" enter the name of the cell that you are about 
to create. Do not enter the name of the cell that you are 
copying from, otherwise the system will endlessly copy the 
original cell. 

Use the digitizer to copy the cell (note flashing box 
around the cell) to a different location. Move the cursor 
on the digitizer to the desired location and then Press the 
out ton* 

E< reset ' 

Enter the cell that &ou wish to erase ( <RET> onlu will 
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fn S «i l *> t0 ^ c " rreni Ceil n3B,e) - The *wiu. will remove 
311 of the obuects in the cell from the screen. The* win 
not be redrawn. See R<ec©ver. n ' ,neu Wlii 



I( BtB^et 



^ HUE »««-'. bossies ♦ To MIRROR an ii&asge means in mi-**, 
the "•-•around 3 vertical line. To achievJ this Ittlcl. 
singly hit the space bar until a vertical line is blink ?ns 

the tl^rV K M ° Ve lhS HnG l ° the ^ition about ihch 
the cell is to be mirrored, and press the button. To FLIP 

line appears on the serein? ^ove^he IrllTll^UT* 1 
the line about which the cell is to be flipped? ° Slti ° n 

G<uideJ 

If chosen* centerline crosshairs will *&*£>-* «« ♦ u~ 

Hove the crosshairs to the desir^rloca^n^an^ JS.rKT 

t^ l\tlZ l l C J^ he f r0 ^ hair ^ Noie ih3t th. crosshairs 
are a guide only and will not appear on the Plotted 

drawing Nor will the* appear when the screen is redrawn. 
H< ove I 

Enter the name of the cell you wish to move < <RET> onlw 
mt^'L^ J- hS CU T? nl Ceil n3ffle) » This coLand s ?Jows 

or the screen to another x r^*—- *■-*- ... 
cell* Move the cursor to m 
to locate the new position ♦ 



clli he SoCr?h^ Sn0lhe r* locsticn - Note the box around the 
t^ * if V fKi h L. CU !:!°^^_ BOVe th * "•"-■ **«. the button 



GKuiU 

Returns to main menu* 
R< ecover J 



WorKs with E< rase. Enter the cell name that aou wish to 
recover. The cell will then appear if it exisU. "^swtr 

T if you wish to recover, "N" if not and "Q" to 
leave. w 



ri ww - si. UdhrtiUUiM^tfttHM^t^^ 
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Enter ihe name of the cell that you wish to scale. Note 
the blinking box. The movement of the digitizer cursor 
moves the box representing the perimeter of the rf n 
Pressing the button freezes the new cell reriaete* , £hu« 

iLirfe u?i? C ^ c i es or ^l^ons in the cell, then these 
objects will not become distorted due to the scaling 
However, the* will be scaled down with the rest of ?he 

V< i©wsJ 

Jumps from the CCell n ,enu to the V( lews menu. See w iM6( ' 
3.3 FILER 
3*3*1 Purpose 

The F<iler menu Provides commends which will send graphics 
files from main memory to the diskette or will r.tri™ 

than one file can be retrieved from disk to memory to 
create composite figures* Any file retrieved in »»„« 
also shown on the screen* "* Tlle r *^ieved to memory is 

3*3.2 Function Selection 

The F(iler submenu can be brought to the screen when in the 
main menu by keying F. *•• B «n wnen m the 

fiLrl iie Th! 3 J b f "^ fi ^^ tlme dUrin ^ the cr*.lion of a 
figure. The figure on the screen is undisturbed. I! i* 

recommended that a complex figure be saved sever al times 

n inniJ J cre * tlon »• • ^ckuP in case of a major erro?* 

rithT^ha^ ^» t^Ve^rt. l ° "» ^^ *»< '"• 

W(hat. 

Displays the current workfile name. 
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C(ei: 



Retrieves 3 file. The system responds io the GCet 
selection with "Get whst file'?". If no f, !ec B , , ■_ 

Sir ""S^-H Iv:,™""?- "■—••• 

3s such. See C< ell menu. *"* CS ° be ■•"*"»l»t«l 

N( ass*e J 

nii!" S T o° ? h3nSe the defsui t workfile name. Enter a 
name up to 8 characters in length. 

0<uit: 

Return to main menu 

S(svet 

Iu e ! y ! iS f Wlli res,&ond with "Save as XYZ *• . File XY7 
the default workfile name. If you wi5h tosav/ie vvy ♦ £ 
p 3 "^; Y "; h IJ *°« answer "N% then the Lf?^ ^1 """ 

wouIdliKe to ™! •? Wh5 , 1 f \ ie "* Enler the nLrlhat *ou 
would HKe to save at as < up to 8 characters). 
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Jumps to V< iews submenu ♦ 
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3.4 OBJECTS <ADD) 
3*4.1 Purpose 



The CKbJects command menu Provides for the cre-..,m „* 
complex symbols from the Primitive Geometric tT^ u 

as circles, lines and boxes. The M<oSI? J sublenu lul™* 

3.4. 2 Function Selection 

betveen addind end JSifiiMjeuV:?!.?^^ 

seaee^ *<?" »,"""''« *"■ lh * ~"« or b B touchina the 
space bar. In all comeandsr use of the <:Esr> T.„ » . 

the'curlor^ .o"ed e ? " i " '"^'""vl- *- U. object as 

3*4*3 Dsts Entry 

ACrct 

Use the digitizer to Place the two extremes of u-ip » ir»» 
arcf -ooule^oJe^fln^ir^tica^e^ect? 1 ™ 1 ' »— 
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C( irclet 



The first Point disced is the- center of the circle. The 
second is the radius. The system will show the circle grow 
or shrink interactively ss the cursor is moved. 



D( imensionsJ 

The first Point of entry from the digitizer is the handle. 
The second Point fixes the slope of the dimension line, and 
JEifh'o/iK £ r b3nd d i mension * The third Point fixes the 
?r 5 Iw I dl "' en5lon ^o« the handle. While you adjust 
tne depth of the dimension » you may enter an "X"» ,, Y" or 

hor^ont!^'* »'^\ fiXe *<t hS J*™*™ li»« so that it is 
horizontal. "Y" fixes the dimension line so that it is 

vertical, and <sPace bar> fixes the dimension line so that 
it as parallel to the line determined by the first two 
points. u 

GCuideJ 

This will Place a single crosshair on the screen. The 
crosshair is for reference in Placing other symbols and 
will not be shown on the plotted drawing or when the screen 
is redrawn. 

L( ineJ 

Enter beginning and end points of line. This line will 
only show after both points sre placed. 

M(od: 

Switches to the M(odify screen so that you can modify 
objects. Note that the <space bar> will do the same. 

P(olygonJ 

The system will respond with "Number of sides ?" » e.g.» 
entering a 5 will Produce a Pentagon. Enter the number of 
sides of the desired polygon. The first Point Placed is 
the center of the polygon. The second is the radius. The 
system will show the Polygon grow or shrink interactively 
as the cursor is moved. 

CKuiU 



ase 



Returns to main menu* 
R( ectanglei 

The first Point is a "comer" of th© rectangle. The 
second is the opposite corner. Press the button on the 
digitizer cursor to fix the size. 

T< r acker ♦ 

This function will drew 3 series "rubber bend" lines efter 
placement of the first Point. While drawing Kracker lines, 

!£;«^*} ll ?* r ° Sn en > er " X " for horizontaKlines^or »r for 
vertical lines or <sPace bar> for "rubber band" lines. 

When you are finished entering T< rackers enter a "Q" in 
save then, or en <ESC> to erase them all. 

3.5 OBJECTS < MODIFY) 

3.5.1 Purpose 

Companion to OBJECTS CA(dd). Purpose is to manipulate 
symbols already added to the screen snd memory. 

3.5.2 Function Selection 

a^ *"k" if^^l S,&3Ce b3r when in the OBJECTS (A<dd> menu. 
All the M<odif» commands work on the list of items which 
have been added to the graphics screen and are in the 
computer's central memory. The object which is to be 
modified is blinking on the screen. Use the ">" or "<" 
keys to go forward or backward through the list of 

?»ef Ct J* I he H si is "circular- so going forward Past the 
last object will cause the first object to blink. Objects 
sre added to the list in the order the objects were 
entered. MODIFY starts at the beginning of the list. 
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3*5*3 Data Enir^ 
Note J 

It at Bnu time you wi&h In loaua «*** ^- a «• 

the object eha nS ed, lT E n trtltl^ KEScl.LT "^ h,V# 

A(ddJ 

Switches back to OBJECTS <A<dd) submenu* 
C( o?>yJ 

cursor^ .ove the ob^l^rjj.-i,^ £%£'££ u 
Ntefnet 

rs: jm ssir a^^tas: ~» ? - - «-t 

note that when an object it 2£i2Kl f? Keystrokes. Also 
that of the current cell nLeT ' lU C * U ""• beCOB ' es 

ECraseJ 

Erases the biinRin* object from the screen. See R( . cow . 
GCuideJ 

Places b crosshair on the screen fw r* A * M »_ 

cursor to .ove the sidelines? TheC yiTr«t ta ST. ^ 

or redrawn. WUi not °e slotted 

H(andle! 

This "handy" option allows you to swap the ci^tin. • , 
of LINES, RECTANGLES and DIMENSIONS *it the[ e^tT 
points. The handle is very useful for seal ?»* T??nf 
• .«.. a line is scaled fro. only one of the etdtolnlV 
S0..L1.., at would be nice to scale from the other 
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endPcint. So, to do this you must be blinking the object 
whose handle 1S to be changed, and select the Wandle 
option. Now scaling the line can be done from the other 
endpoint rather thsn recreating another line. 

L< inestyiet 

Allows you to change the blinking objects linestyle to that 
of the system's default linestyle. Note that Performing 
this function automatically advances you to the next 
object. This allows you to default many objects without 
many Keystrokes. Also note that when an object is created, 
its linestyle becomes that of the default linestyle. 

M(oveJ 

The blinking object can be moved to any location by moving 
the cursor. Press the cursor button to freeze the object 
in its new position. The object will blink as it is 
moved. The original object will be gone once the button is 
Pressed. Compare this command to C< opy which is like a 
move but leaves the original object intact. 

QC u i 1 1 



Returns to main menu. 
R< ecover I 

The system will find all of the objects that have been 
Previously been erased and blink them one by one. Respond 

screen -S« SlJftt ^f Wiii , be turned to the 
screen. N skips. Q(uit returns to the M<odify menu. 

S(caleJ 

The blinking object can be scaled larger or smaller. The 
object being scaled increases or decreases as cursor is 
moved. Press the button to fix its size. 



v*( lews? 

Switches to V( iews menu, 

U<hstt 

Displays the blinking object's ceil name and linestyle. 
F( orward or "<" or M » " I 

Moves pointer backwards through the list of objects in a 
circular fashion* 

B<ackward or ,, > B or % 8 . 

Moves pointer forwards through the list of objects in 
circular fashion* 

3.6 PLOT 

3.6.1 Purpose 

This function sends to the plotter the figure residing in 
central memory and displayed on the graphics screen. NOTE: 
only those objects visible on the screen will be Plotted. 
The system will clip any objects not within the plotter 
boundaries (e.g. plot while windowing). 

3.6.2 Function Selection 

From the main menu, press the Key "P" » 

3.6.3 Data Entry 

The system will respond with! 

"Place paper, hit <RET> when readyr <ESC> aborts" 

The system waits for the operator to place paper in the 
plotter and to hit the RETURN Key before continuing. If 
the operator made a mistake entering the PLOT program the 
<ESC> Key returns control to the main menu. 
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Plotter scalins ireurrentiy no. = °V^? 0Plio " in «lvin« 
Instrument's DNP-7 hotter! ««l»'>l e °" the Houston 

L s i„\ R \ t ^%:r^r i :e^ir„ l ^e[ u -!irL^ h d e i T disui - 

screen dwoxiaatelw covers 10- hLh ™ ? Wh ° le 

<io maintain the sc^en IsJec? raifo)? MW by 13 ' 3 " wide 

If Y is entered? the system will ^ek #w *k*> ^ * 

^h-bw 1 ^ [„°; h eTS:: 0,s uould *- ^ *■•« ^ »■ 

If scelins wes reouesled, the susten, then ssKs SHIFT X or ' 

Enter the amount by which the fisure is In he .kjfi.j 
eaeer r.l.liv. to the lower left corner. sh ^<-ed on 

risht heno come? orlhe eise? 1 "" ""^ lB ihe u ^ er 
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3,7 SEND 
3*7.1 Pupose 



SEND is used to send the screen image to an optionally 

attached printer which is eauipped with a Graphics option, 

3*7*2 Function Selection 

Enter S from main menu. If the system is connected to a 
Graphics printer such as a Paper Tiger 440t enter W Y W and the 
system will use the high density matrix print option to 
print a facsimile of the screen on the printer. Note that 
this is a low resolution form of Graphics. Also? it prints 
exactly what is on the screen without in ter pre la tTonsT"^" 

3.8 TEXT 

3.8.1 Purpose 

Allows placing text on the screen and then to move* copy* 
scale Bnd edit the text. 

3.8.2 Function Selection 

Choose M -T" from the main menu. The system will 
automatically go into the A< dd text option if there is 
currently no text on the screen. 

Text is displayed in a window under the command line Bnd 
its size and position is represented by two parallel lines 
on the screen. This allows placing and editing text which 
exceeds the capacity and resolution of the low resolution 
screen being used. 

3.8.3 Data Entry 

If any command is erroneously selected! press <ESC> and the 
system will abort the menu choice and return to the TEXT 
menu. The text is kept in a list. When any text modifying 
command is selected* the current text will blink. Use > to 
move forward through the list and < to more backwards. 
Only blinking text can be modified. The text is 
also kept in circular buffer Just as objects. 
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AC dd J 

Piece the center of the first character of text using the 
digitizer. T^e the desired text (up to 80 characters) in 
the window displayed under the commend line. 

If e typing error is mede while entering new text* 
backspace and enter the correct text. After text i«s 
entered, touch RETURN and the system will return to the 
TEXT menu, 

CCopyJ 

BlinK the text to be copied. Move the digitizer to the ' 
°1Z ^l^n of tHe new text. Press the cursor button 

when reedy for Placement, 

ECditi 

Allows use of the keyboard to change text that was 
previously entered. Type in the new text over the old 
text » 

E< rase! 

f~f e ?„V reViOUSi ! enter * ed «*xt from the screen. If the 

!! \,!^V S * PSSed ' ihe sysiea ««to»«ticaH« switches to 
the ACdd text mode. See RCecover, 

GCuideJ 

^fJ S S 3ir fK 3 fr eSr ° n the scree " *"d can be moved to be 
placed with the cursor and then used as guidelines for 
lettering. The crosshairs are not plotted or redrawn, 

S( izet 

This option allows you to default the blinking text's 
character height and width to that of the system's default 

tTlt ^ iSht Sn< L?i dih : The text win be erBSe <* and redrawn 
with the new width and height defaults. You can change 
these defaults in the V< iews option called T(ext, Note 
that when a text is created* its width and height ere set 
to the system defaults. 

M< ovet 
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Allows moving text froni nn& B nri^ R « 4^ *\ 
4w -*u il. 7 . *' tf * 1 * ' ' yw on€ Position to another* "Blink*' 
through the hsl of text until the desired text is reached. 
Then use ihe cursor to move the Parallel lines which 
represent the text to the new position. 



N( smel 



Allows *ou lochang. the ceil name of the blinking text to 
the curent cell name. Mote that when a text is created/ 
xts cell name defaults to the current cell name. 



Q< uitJ 

Return to the main 2D menu. 

R< ecover J 



This will ask to restore any text erased . A sernnrt^u 
menu will be displayed. Enter Y(es if text is to be 
restored, N< o to continue moving forward through the list 
but do not restore this text, Q<uil to leave Recover. 

S< calei 

This allows increasing the height or width of the ti*vf 
•linn throush the text list. At t he d es ired text, use th e 

pull it up to make characters higher* 
U(haU 

This will display the blinking text's cell name. 
B< ackward or "<" or " ,"♦ 

Pressing this Key causes the system to move backwards 
through the list of text. Q5 

F( orward or ">" or "."i 

The system will move forusrd through the list of text. 



3.9 VIEWS 
3.9.1 Purpose 

V< iews is 8 catchall of miscellaneous functions thst 
operate on the image which is currently in memory snd on 
the screen. 

3-.9»2 Function Selection 

VIEWS can be entered from all submenus by touching the "V" 
Key when the system is waiting for 3 command. V( iews 
returns to the current menu whenever it is exited. 

3.9.3 Bats Entry 
A< mount I 

This option allows you to see Just how many objects and 
text that you have created in your workfile. You may want 
to Keep an eye on this number so that it does not get too 
close to the number of objects that you entered at the 
beginning of the program. Note that this number includes 
any erasures that you might have made to the file. 

C( enter J 

When evoked, this function will cause the system to show a 
point at the "center" of all primitive objects i.e. 
circles f arcs, and boxes for use as a guide. 

£( reset 

This option will erase the entire screen and position 
pointers to be ready for a new database. Caution should be 
exercised here. When evoked, this function first responds: 
Are you sure? If "YES" is entered, the entire screen and 
memory is erased. 

NOTE J there is one recovery option for this erasure. It is 
as follows. Immediately CKuit the program from the main 
menu. Go to the system filer, and change the name of 
"2D.WRK.DATA" to "2DTEMP.DATA" . Now run the 2D Program, 
and go to the program filer and call in the file 
"2DTENP.DATA". Your Picture should be there. Ue suggest 
that you save this file immediately, and remove 
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"2DTEMFMlATA ls from the disk* 
FC Up: 



we Picture. If there are more than 100 objects -nrf i B v 
in the Picture, then a Prompt of "Are «ou sure" uTn £ 
dasPlayed. This is to Protect the ZslTner 7n c ^ f 
error, and ssve him wait time. 

GCridf 

Pisces a ©uedrille mesh on the screen to h» „ c »h 
but^not be Plotted. The X incre'entand ^ i^L^Jn^ 
be reeuested by the system. The increments should L 
expressed in "pixels" or Vaster Points"? There sre^O 
pixels m the X direction and 240 Pixe!s in the Y 

fl^w T£ erefore ^ *~ s * is "•"* of entry are 
0..319, and the y-axis limits are 0..239, 

Knverse* 

white ? KSn£fe ^^ SCrSen fr ° B ' WhitS l ° biSCK ° r bi3ck to 
LC inestylei 

This allows you to set the system default linestwle Uxiirt 
numbers ranse from 0-7. Linestyles are not shown on the 

shn!rJ U ?K t0 ^f/r resoi ^ion. Rather, they are only 
shown on the plotted output, 

M< irror J 

screen? ^Ms^ *»"/*■ m ° Ut the verticei interline of the 
Picture. " fflXrr ° r 3ii ^•d* in the 



N< eundme t 

Allows you to eh.snsie the system default current ceil name* 
R< ©drawl 

Sometimes selective erasures? moves* and the like leave 
imperfect images on the screen* The REDRAW function clears 
the screen and then redraws the image from memory as it 
currently exists* NOTE: the 2D program has implemented 
algorithms that clip objects if they fail off the viewing 
surface* This immediately becomes apparent while 
windowing* So? no objects or text may be accessed if they 
are not visible on the screen* 

S(©lectJ "~~ " 

At some lime the -designer may wish to show on the screen 
only a portion of the cells or objects recorded in memory* 
This may be accomplished through the SELECT function bu use 
of the SELECT submenu as described below* WINIlOU is a 
similar function if the designer wishes to view a selected 
area of the screen* The general approach to use SELECT is 
to first DESELECT all images* Then* step through the cells 
and pull up only those cells desired* 

A( 1 1 : 

This will select all objects and text on the screen* 
C<ellt 

The system will respond with B S( elect , D< eselect" * 

Uhen you choose* you must enter the name of the cell that 

is to be selected or deselected* 

D( eselect* 

This removes all objects stored in central memory off 
of the screen (note: they are not erased)* The images can 
be put back selectively through the S( elect cell and 
S< elect objects options* 
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0( bJectst 



J« i h. a ih l0M * W0U «w° individUBllu seiect obJecU or text 
to be shown on the screen, 

Q<uii: 

^ Return to VIEWS menu from the SELECT submenu. 

T( exit 

Allows you to set the default text width and height 

!?:r ei rf V" d . Mhil * seating text and changing the text', 
size. Note J enter 3 floating nunhpr fl i» on * .T* text s 

and to 60 for the he 2ht 6u! nM *? ? .J or the wi «**-h, 

. . w w, i5 "Bisnw hi so note ihsi hh& &-!•*•& «* au 

irLTwind^dltlLrrr 2 t the r ^»*^-in d^i? 
with -idrs^hr^t^^^iir^si:? j^^r *•* 

created three windows deep with width = 2" height 2 3. 
3.10 WINDOW 

3*10* 1 Purpose 

W<indow allows displaying only a selected area of th* 
screen, i.e., a selected Portion of the in.Se recorded in 
memory as delineated by a "window" on the Icreen! 

3.10.2 Function Selection 

The Wjindow function can be selected from the main menu 
The Window function should be used to wor on a 1 „' «♦ 
the screen at a greater level of detail! When selected 
the system will respond with »M<ove, SCcale" Th* hi !* • „ 
ou°? mS 11 ^ 10 ^" , thS ° bJeCtS loc^Ud S?thin iU and c i" 

enter L aXt^S** ^ Tu 7°™ °" •"*•-■ ^ wtndoX 
", in " 3 " or s • Note that you will not ho -hi« ♦„ 
s=et a window the exact size that you want it! Thi^ il ™« 

n""o distort th' ^r ^^ reH ' 3in ™"o»2 .".S° l 
not to distort the Picture being windowed. 
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3*11 EXPAMD 
3*11*1 Purpose 

The EixPBrtd function allows you to redraw the Picture at 
the original screen scale? i.e.* unwindowed* This is used 
primarily to return from windoyin^* Expsnd will alwa^E 
return hqu to the "main 81 viewing window* At present you 
cannot step bacK tan windowing down* 

3.11*2 Function Selection 

From the main menu choose "E" to select E(xpend» 
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SECTION 4 APPENDIX 

4.1 Sem^i© Drawings Creeled with the System 

The following drawings were crestPri with ♦ ^~ nn 

sre represPnts)i uo «*- *^ * cre3l -J Q , W1 lh th * 2D system and 

are representative of the types of drawings for which the 

sytera csn be used. utn tne 

The first drawing with the octagonal shape labled -u-io»- 
is suggestive of a "foundation location pL» or Plot Plan 
as used in engineering and construction. The octagoLifL 
created by the Polygon function. The two concede # 

rectangles were created by doing one of ih» n , 17a t l 
"copying" to create the other' The string of seuar^s 
representing the ViPe support" was done i„ the" sa^ w 3 ,. 
One string was created and then copied to the other? 

1 H P VTVtZ 1 "* " SUbiii2er ' Coiu *"" i« representative of 
* *t 7 ihe ^ rocess construction industry. The « wb ,h„i 

at the lower Part of the drawing is representative o? f 

"u^and cou^h ™* /** b01 W3S m3de - ^ ^ -U na 8 n,e 
Kunr- and could be used over and over again. 

The Picture JCI was created for Johnson Controls Inc. It 
t»T "»?"•?"» «-h.l the 2D Program has as well as 

dlS^i^iiS'nfi* SbiU r U l ° Hsndle electrical ladder 
oiagraros and other similar drawings. 

The T-SQUARE drawn by the T-SQUARE demonstrates th-t *h« 
system can Produce drawings requiring fine deUil.° 
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